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DETAILED ACTION 



Priority 

Receipt is acknowledged of papers submitted under 35 U.S.C. 1 19(a)-(d), which 
papers have been placed of record in the file. 



Claim Rejections - 35 USC §112 

The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

1 . Claims 2 and 13 are rejected under 35 U.S.C. 112, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 

Claims 2 and 13 recite a limitation requiring "the entire surface of said fine 
particles" to make contact with either the predominantly carbon matrix or other fine 
particles including elemental ruthenium. However, some of the fine particles would 
undoubtedly be deposited on the top layer of the particle-dispersed complex and, as a 
result, at least a portion of their surface would be exposed and not in contact with either 
the matrix or other fine particles. As such, the claim scope is unclear. 
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Please note, due to the aforementioned the examiner is interpreting the limitation 
to require the fine particles on the inside of the deposited layer to have the entire 
surface making contact with the matrix or other fine particles since this appears to be 
most in keeping with ^[53 of applicant's specification. 



Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

2. Claims 1 and 3-5 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Foley et al., (U.S. Pat. No. 6,471 ,745) (hereinafter referred to as "FOLEY"). 

Regarding claim 1 , FOLEY teaches a particle-dispersed complex (see generally 
col. 7 line 36-col. 8 line 5) wherein there are fine particles having a diameter of 5-1 00 
nm which includes ruthenium element as a constituent element (see col. 30 lines 15-17 
teaching some of the ruthenium metal, i.e. elemental ruthenium, particles having a 
diameter greater than 5 nm) are dispersed in a matrix having carbon as a main 
component (see col. 30 lines 8-15 teaching the matrix being a carbon matrix), and said 
complex has electrical conductivity (it is common knowledge that carbon is electrically 
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conductive and, as a result, the ruthenium containing nanoporous carbon membrane, 
i.e. particle-dispersed complex, as disclosed here would be electrically conductive). 

Regarding claim 3, FOLEY teaches the particle-dispersed complex wherein the 
matrix includes carbon black or nanocarbon (see col. 30 lines 8-15 discussing there 
being nanoporous carbon material, i.e. nanocarbon). 

Regarding claim 4, FOLEY teaches the particle-dispersed complex wherein the 
fine particles are ruthenium metallic fine particles (see col. 30 lines 15-17). 

Regarding claim 5, FOLEY teaches the particle-dispersed complex wherein said 
complex is held on an electrically conductive substrate (see col. 17 lines 41-43 teaching 
the use of metal supports, i.e. substrates; col. 29 lines 27-40 discussing the use of an 
electrically conductive substrate, i.e. a metallic stainless steel support for depositing the 
ruthenium/nanoporous carbon material). 

3. Claims 1-3 are rejected under 35 U.S.C. 102(b) as being anticipated by Smith et 
al., "Evaluation of Precursors for Chemical Vapor Deposition of Ruthenium" Thin Solid 
Films 376, pages 73-81 (2000) (hereinafter referred to as "SMITH") with evidence from 
Goto et al., "Electrochemical Properties of Iridium-Carbon Nano Composite Films 
Prepared by MOCVD" Scripta Materialia 44, pages 1187-1190 (2001) (hereinafter 
referred to as "GOTO") and Kimura et al., "Preparation of Ru02-YSZ Nano-Composite 
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Films by MOCVD" Surface and Coatings Technology 167, pages 240-244 (2003) 
(hereinafter referred to as "KIMURA"). 

Regarding claim 1, SMITH teaches the particle-dispersed complex (see page 77 
discussing the studies of the effect of oxygen flow rate on ruthenium deposition) 
wherein there are fine particles having a diameter of 5-100 nm which includes 
ruthenium element as a constituent element (see page 78 teaching the deposition of 
both oxidized and metallic ruthenium, i.e. elemental ruthenium, particles one of which 
would have a diameter of 5-1 00 nm) are dispersed in a matrix having carbon as a main 
component (see page 78 teaching the carbon content being around 75% when there is 
no oxygen gas added during the deposition process), and said complex has electrical 
conductivity (it is common knowledge that carbon is electrically conductive and, as a 
result, the particle-dispersed complex of SMITH would be electrically conductive). 

Both GOTO and KIMURA evidence the fact that the particle-dispersed complex 
of SMITH would have fine particles having a diameter of 5-100 nm (see GOTO page 
1187 teaching the carbon deposition effecting the grain growth of noble metals, i.e. 
ruthenium, to be inhibited so as to form nano-sized particles; see also KIMURA page 
240 in the abstract teaching oxidized ruthenium particles having a diameter of around 
20 nm when formed by the same process). 

Regarding claim 2, SMITH teaches the particle-dispersed complex wherein the 
entire surface of said fine particles makes contact with at least either said matrix or said 
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fine particles (see pages 77 and 78 teaching the formation of the particle-dispersed 
complex by a similar method to that disclosed in applicant's specification, i.e. by 
MOCVD, thereby creating a particle-dispersed complex having similar structure). 

As a result, the prior art inherently discloses the apparatus having the same 
claimed properties or functions, i.e. the entire surface of the fine particles being in 
contact with either the matrix or other fine particles. Where the claimed and prior art 
products are identical or substantially identical in structure or composition, or are 
produced by identical or substantially identical processes, a prima facie case of either 
anticipation or obviousness has been established. See MPEP § 21 1 2.01 . 

Regarding claim 3, SMITH teaches the particle-dispersed complex wherein the 
matrix includes carbon black (see page 77 discussing the incorporation/deposition of 
large amounts of carbon when no O2 is added during deposition). 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 
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The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 1 03(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 1 03(c) and potential 35 U.S.C. 1 02(e), (f) or (g) 
prior art under 35 U.S.C. 1 03(a). 

4. Claims 6-1 1 are rejected under 35 U.S.C. 1 03(a) as being unpatentable over 
SMITH as applied to claim 1 above, and further in view of GOTO. 

Regarding claim 6, SMITH does not teach the particle-dispersed complex 
wherein the complex is formed on a solid-electrolyte substrate. 
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However, GOTO teaches a similar particle-dispersed complex which includes 
different noble metals, iridium and platinum as opposed to ruthenium, wherein the 
complex is formed on a solid-electrolyte substrate (see page 1 187 discussing the 
formation of Ir and Pt nano-particles in a carbon matrix by MOCVD on solid 
electrolytes). 

Consequently, as shown by GOTO, a person of ordinary skill in the art would 
accordingly have recognized the predictable solution of using a ruthenium particle- 
dispersed complex on a solid-electrolyte substrate as an alternative catalyst material 
potentially having excellent electrical and catalytic properties as an electrode for solid 
electrolytes. 

The Supreme Court decided that a claim can be proved obvious merely by 
showing that the combination of known elements was obvious to try. The choosing from 
a finite number of identified, predictable solutions, with a reasonable expectation for 
success, is likely to be obvious to a person of ordinary skill in the art. See KSR Int'l Co. 
v. Teleflex Inc., 82 USPQ2d 1385, 1395-97 (2007) (see MPEP § 2143, E.). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time of invention to substitute the substrate of SMITH with the substrate of GOTO to 
obtain the predictable result of having the particle-dispersed complex of SMITH formed 
on a solid electrolyte substrate. 

Regarding claim 7, SMITH as modified by GOTO inherently teaches the particle- 
dispersed complex wherein the interfacial electrical conductivity of the solid electrolyte 
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substrate and a thin film of the particle-dispersed complex formed on the substrate is 
10" 6 Sm" 1 or higher and 10" 2 Sm" 1 or lower at 190 to 350 °C (see SMITH pages 77 and 
78 teaching the formation of the particle-dispersed complex by a similar method to that 
disclosed in applicant's specification, i.e. by MOCVD, thereby creating a particle- 
dispersed complex having similar structure; see also GOTO page 1 187 teaching the 
particle-dispersed complex formed on a solid electrolyte substrate). 

As a result, the prior art inherently discloses the apparatus having the same 
claimed properties, i.e. the interfacial electrical conductivity of the solid electrolyte 
substrate and a thin film of the particle-dispersed complex formed on the substrate is 
1 0" 6 Sm" 1 or higher and 1 0" 2 Sm" 1 or lower at 1 90 to 350 °C. If the prior art teaches the 
identical chemical structure, the properties applicant discloses and/or claims are 
necessarily present. See MPEP § 2112.01. 

Regarding claim 8, GOTO teaches the particle-dispersed complex wherein the 
solid electrolyte substrate is a zirconium oxide substrate which includes a stabilizing 
agent (see page 1 187 teaching the use of a zirconium oxide substrate and yttria 
stabilizing agent). 

Regarding claim 9, GOTO teaches the particle-dispersed complex wherein the 
complex is an electrode for a solid electrolyte (see page 1 1 88 teaching the use of the 
noble metal film, i.e. particle-dispersed complex, as an electrode deposited on both 
sides of the solid electrolyte). 
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Regarding claims 10 and 1 1 , GOTO teaches the particle-dispersed complex 
wherein the complex is an electrochemical catalyst (see page 1 187 and 1 188 
discussing the use of the noble metal film, i.e. particle-dispersed complex in an 
electrochemical oxygen measurement cell where the noble metal acts as a catalyst). 

5. Claims 12 and 13 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Clyde et al., (U.S. Pat. No. 7,097,875) (hereinafter referred to as "CLYDE") and 
further in view of SMITH and GOTO. 

Regarding claim 12, CLYDE teaches a solid electrolyte sensor (see col. 2 lines 
31-45). 

CLYDE, however, does not teach the electrode being formed of an electrically 
conductive particle-dispersed complex having dispersed fine particles with a particle 
diameter of 5 to 100 nm which includes elemental ruthenium as a constituent in a matrix 
having carbon as a main component which is formed on the surface of a zirconium 
oxide substrate having a stabilizing agent. 

However, SMITH as modified by GOTO teaches the electrically conductive 
particle-dispersed complex having dispersed fine particles with a particle diameter of 5 
to 100 nm which includes elemental ruthenium as a constituent in a matrix having 
carbon as a main component (see pages 77 and 78 of SMITH and discussion above 
with respect to the rejection of claim 1 by SMITH) which is formed as an electrode on 
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the surface of a zirconium oxide substrate having a stabilizing agent (see page 1 187 of 
GOTO and discussion above with respect to the rejection of claim 6). 

As shown by GOTO, a person of ordinary skill in the art would accordingly have 
recognized the predictable solution of using a ruthenium particle-dispersed complex on 
a solid-electrolyte substrate as an alternative catalyst material potentially having 
excellent electrical and catalytic properties as an electrode for solid electrolytes. 

The Supreme Court decided that a claim can be proved obvious merely by 
showing that the combination of known elements was obvious to try. The choosing from 
a finite number of identified, predictable solutions, with a reasonable expectation for 
success, is likely to be obvious to a person of ordinary skill in the art. See KSR Int'l Co. 
v. Teleflex Inc., 82 USPQ2d 1385, 1395-97 (2007) (see MPEP § 2143, E.). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time of invention to substitute the substrate of SMITH with the substrate of GOTO to 
obtain the predictable result of having the particle-dispersed complex of SMITH formed 
on a solid electrolyte substrate. 

As shown by SMITH as modified by GOTO, a person of ordinary skill in the art 
would accordingly have recognized the use of the electrically conductive particle- 
dispersed complex acting as an electrode on the surface of a zirconium oxide substrate 
having a stabilizing agent to facilitate the electrochemical measurement of a solid 
electrolyte sensor. 



Application/Control Number: 10/590,079 Page 12 

Art Unit: 1795 

The simple substitution of one known element for another is likely to be obvious 
when predictable results are achieved. See KSR International Co. v. Teleflex Inc., 82 
USPQ2d 1385, 1395-97 (2007) (see MPEP § 2143, B.). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time of the invention to incorporate the particle-dispersed complex for use as an 
electrode in obtain the predictable result of having using the electrode in a solid 
electrolyte sensor. 

Regarding claim 13, see discussion above with respect to claim 2 as to how 
CLYDE as modified by SMITH and GOTO discloses the entire surface of the fine 
particles making contact with either the matrix or other fine particles. 



Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to BRYAN D. RIPA whose telephone number is 571 -270- 
7875. The examiner can normally be reached on Monday to Friday, 9:00 AM to 5:00 
PM EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Alexa Neckel can be reached on 571-272-1446. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

IB. D. R.l 

Examiner, Art Unit 1795 
/Brian J. Sines/ 

Supervisory Patent Examiner, Art Unit 1795 



